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(g) A semiconductor light emitting device. 

(g) A semiconductor light emitting device (10) 
which allows part of an active layer (13) to 
generate light by supplying current to the part 
of the active layer (13) is disclosed. The semi- 
conductor light emitting device (10) includes: a 
semiconductor substrate (11) having upper and 
lower surface, the upper surface having a step- 
ped portion (11a), the stepped portion (11a) 
dividing the upper surface into a least a first 
area and a second area ; a current confining 
layer (20), formed on the upper surface of the 
substrate (11), the current confining layer (20) 
being discontinuous at the stepped portion 
(11a), the cunent flowing through an area be- 
tween the first area and the second area of the 
substrate (11) ; a multilayer structure (12, 13, 14, 
15) formed on the cunent confining layer (20), 
the multilayer structure (12, 13, 14, 15) including 
the active layer (13) ; a first electrode (17) which 
covers only part of an upper surface of the 
multilayer structure (12, 13, 14, 15); and a 
second electrode (18) formed over the lower 
surface of the substrate (11). In the semicon- 
ductor light emitting device, the light generated 
from the part of the active layer (13) is extracted 
to the outside through a portion of the upper 
surface of the multilayer structure (12, 13, 14, 
15) which is not covered with the first lectrode 
(17). 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

The present invention relates to a semiconductor 
light emitting device, and more particularly to a sem- 
iconductor light emitting device with which generated 
light can be effectively extracted to the outside. 

2. Description of the Related Art: 

Since light emitting diodes (hereinafter referred 
to as LEDs) have high reliability, they are used as light 
sources in various types of display apparatus as a 
substitute for a tungsten lamp. Furthermore, the 
LEDs have attracted much attention as display devic- 
es which are used indoors and outdoors. As the inten- 
sity of light emitted from the LED becomes higher, it 
is expected that the LED will be an alternative me- 
dium to a neon lamp in the future. In a few years, the 
outdoor display market of LEDs will remarkably pro- 
gress. The high-intensity LED was first realized as an 
LED for emitting red light having a double heterostruc- 
ture (DH) of GaAIAs system a few years ago. 

Recently, a DH-type LED for emitting light of a 
band from orange to green of InGaAlP system has 
been made so as to be of a high- intensity type. In or- 
der to increase the luminous efficiency of such LEDs, 
it is important to increase the generating efficiency of 
light within the LED and also it is important to in- 
crease the extracting efficiency of the generated light 
to the outside. 

Figures 1 0A and 10B show an exemplary LED of 
the prior art. The LED is an InGaAIP-system LED 1 00 
capable of emitting light of a green band. Figure 10A 
is a transverse cross-sectional view of the LED 100 
in which current flow is indicated by broken lines. Fig- 
ures 1 0B is a transverse cross-sectional view of the 
LED 100 in which light generation is indicated by solid 
lines (a - d). 

In the LED 100, an n-GaAs buffer layer 109 
(thickness: 0.1 micrometers (|xm)), an n- 
ln 0 . 5 (Gao.3Alo.7)o.5P carrier confining layer (cladding 
layer) 102 (thickness: 1.5 ^m), a non-doped 
lno. 5 (Ga 0 .55Alo.45)o.5P active layer 103 (thickness: 0.7 
^m), a p-ln 0 .5(Ga 0 .3Alo. 7 )o.5P window layer (cladding 
layer) 104 (thickness: 1.5 ^m), a p-Gao.3Alo.7As cur- 
rent diffusing layer 105 (thickness: 5 *im), and a p- 
GaAs ohmic contact layer 106 are grown on an n- 
GaAs substrate 101, in this order, by metal organic 
chemical vapor deposition (MOCVD). 

An upper electrode 107 is formed on the p-GaAs 
ohmic contact layer 106. A lower electrode 108 is 
formed on th lower surface of the n-GaAs substrate 
101. Th upp r electrode 107 and the und rlying oh- 
mic contact layer 106 are formed by etching a periph- 
eral portion thereof while leaving a portion having a 
size for lead bonding (width: about 70 \xvn) unetched. 



A current inject d from th upper lectrode 1 07 is dif- 
fused in the curr nt diffusing lay r 105 as indicated 
by the broken lines in Figur 10A. The diffused cur- 
rent is injected over the entire non-doped 
5 ln 0 .5(Ga 0 .55Alo.45)o.5P active layer 1 03, so as to gener- 
ate light. 

In the LED 100, the current is injected over the 
entire non-doped lno.5(Gao.55Alo.45)o.5P active layer 
103, but a larger part of the injected current concen- 

10 trates in a portion 1 03a directly under the upper elec- 
trode 107. As a result, an amount of light generated 
from the portion 103a is larger as compared with the 
remaining portion. Regarding light beams (a - c) 
which travel upwardly from the portion 103a directly 

15 under the upper electrode 1 07, the light beams are re- 
flected from the upper electrode 107, as is shown in 
Figure 10B. Accordingly, the light beams are not ex- 
tracted to the outside. Regarding light beams which 
travel upwardly but obliquely, if a light beam (d) is in- 

20 cident on an upper face 105a at a critical angle or a 
larger angle, the light beam is not extracted to the out- 
side, either. Therefore, the larger part of the current 
injected to the active layer 103 is disadvantageously 
consumed for generating light which cannot be ex- 

25 tracted. 

SUMMARY OF THE INVENTION 

The semiconductor light emitting device of this in- 

30 vention which allows part of an active layer to gener- 
ate light by supplying current to a part of the active 
layer, includes: a semiconductor substrate having up- 
per and lower surface, the upper surface having a 
stepped portion, the stepped portion dividing the up- 

35 per surface into at least a first area and a second 
area; a current confining layer, formed on the upper 
surface of the substrate, the current confining layer 
being discontinuous at the stepped portion, the cur- 
rent flowing through an area between the first area 

40 and the second area of the substrate; a multilayer 
structure formed on the current confining layer, the 
multilayer structure including the active layer; a first 
electrode which covers only part of an upper surface 
of the multilayer structure; and a second electrode 

45 formed over the lower surface of the substrate, 
wherein the light generated from the part of the active 
layer is extracted to the outside through a portion of 
the upper surface of the multilayer structure which is 
not covered with the first electrode. 

50 Thus, the invention described herein makes pos- 

sible the advantage of providing a semiconductor light 
emitting device with excellent intensity in which a light 
emitting portion of an active layer is defined as a por- 
tion excluding a portion directly under an upper elec- 

55 trode, and a construction of which is designed to easi- 
ly extract the generated light from the upper side, 
whereby the light extraction efficiency is increased. 
This and other advantag s of the present inven- 
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tion will become apparent to those skilled in the art 
upon reading and understanding the following de- 
tailed description with reference to the accompanying 
figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figures 1 A and 1 B are schematic views showing 
an exemplary construction of a semiconductor light 
emitting device according to the invention. Figure 1 A 
is a cross-sectional view of an LED and Figure 1B is 
a view showing current flow and light generation. 

Figures 2A to 2D are schematic views showing a 
manufacturing process of the semiconductor light 
emitting device of the invention. 

Figures 3A and 3B are plan views each showing 
a surface shape of the LED of Figure 1 A. 

Figures 4A and 4B are schematic views showing 
another construction of a semiconductor light emit- 
ting device according to the invention. Figure 4 A is a 
cross-sectional view of an LED in Figure 4B is a view 
illustrating current flow and light generation. 

Figure 5 is a cross-sectional view showing an- 
other construction of a semiconductor light emitting 
device according to the invention. 

Figures 6 A and 6B are schematic views showing 
another construction of a semiconductor light emit- 
ting device according to the invention. Figure 6A is a 
cross-sectional view of an LED and Figures 6B is a 
view illustrating current flow and light generation. 

Figure 7 is a cross-sectional view showing an- 
other construction of a semiconductor light emitting 
device according to the invention. 

Figure 8 is a cross-sectional view showing still an- 
other construction of a semiconductor light emitting 
device according to the invention. 

Figure 9 is a plan view showing an upper elec- 
trode shown in Figure 8. 

Figures 10A and 10B are schematic views show- 
ing an exemplary construction of a conventional LED. 
Figure 1 0A is a cross-sectional view illustrating cur- 
rent flow in the LED, and Figure 10B is a cross- 
sectional view illustrating light generation. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, a semiconductor light emitting de- 
vice of the invention will be described by way of ex- 
amples and with reference to the drawings. Figures 
1 A and 1 B show a semiconductor light emitting device 
(LED) 10. Figure 1A is a transverse cross-sectional 
view of the LED 10. Figure 1B is a cross-sectional 
view illustrating current flow and light generation. 

The LED 10 includes a multilayer structure on an 
n ^GaAs substrate 11. In the multilayer structure, an n- 
GaAs buffer layer 19, a p-GaAs current confining lay- 
er 20, an n-lnGaAIP carrier confining layer (cladding 



lay r) 12, an InGaAlP activ layer 13, a p-lnGaAlP 
window layer (cladding layer) 14, a p-GaAIAs current 
diffusing layer 15, and a p-GaAs contact layer 16 are 
formed, in this order. 

5 An upper electrode 17 is deposited on an upper 

surface of the p-GaAS contact layer 16. A lower elec- 
trode 18 is deposited on a lower surface of the n- 
GaAs substrate 11. The upper electrode 17 and the 
p-GaAs contact layer 16 are formed on a center por- 

10 tion of an upper surface of the p-GaAIAs current dif- 
fusing layer 15. 

An upper surface of the n-GaAs substrate 11 has 
a recess. This means that the upper surface of the n- 
GaAs substrate 11 is constituted by a high-level plane 

15 (a higher portion 11 b), a low-level plane (a lower por- 
tion 11c) and a slope for joining the portions of differ- 
ent levels (a stepped portion 11a). The higher portion 
11b corresponds to a peripheral portion of the upper 
surface of the n-GaAs substrate 11. Only on the high- 

20 er portion 11b and the lower portion 11c, an n-GaAs 
buffer layer 19 and a p-GaAs current confining layer 
20 are grown. In other words, the n-GaAs buffer layer 
19 and the p-GaAs current confining layer 20 are 
formed so as to have discontinuity at the stepped por- 

25 tion 11a. 

On the p-GaAs current confining layer 20, the n- 
InGaAlP carrier confining layer (cladding layer) 12, 
the InGaAlP active layer 13, the p-lnGaAlP window 
layer (cladding layer) 14, and the p-GaAIAs current 

30 diffusing layer 1 5 are sequentially formed. 

The plan shape of the lower portion 1 1 c is square, 
the same as the plan shape of the upper electrode 1 7. 
However, the lower portion 11c is sufficiently larger 
than the upper electrode 17. As a result, a portion 20a 

35 of the current confining layer 20 of a second conduc- 
tivity type directly under the upper electrode 17 is lo- 
cated within the range of the lower portion 11c. More- 
over, the current confining layer 20 on the lower por- 
tion 11c is formed without discontinuity. 

40 Now, a fabrication process of the above semicon- 

ductor light emitting device is described with refer- 
ence to Figures 2A to 2D. 

First, as is shown in Figure 2A, a stepped portion 
having a level difference of 2 jj.m is formed in the n- 

45 GaAs substrate 11. In this example, a (100) plane 
substrate is used as the n-GaAs substrate 11. The 
stepped portion is formed, for example, in the follow- 
ing manner. First, a photoresist layer is formed to cov- 
er the upper surface of the n-GaAs substrate 11. 

so Then, only an exposed area of the upper surface of 
the n-GaAs substrate 11 is etched, so as to form a re- 
cess in the n-GaAs substrate 11 . 

Next, as is shown in Figure 2B, the n-GaAs buffer 
layer 19 and the p-GaAs current confining layer 20 

55 are sequentially formed on the n-GaAs substrate 1 1 . 
In this formation, the crystal growth conditions for the 
layers 19 and 20 are adjusted such that the n-GaAs 
buffer layer 19 and the p-GaAs current confining lay- 
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er 20 are discontinuous at the stepped portion 11a. 
That is, the lay rs 1 9 and 20 are selectively grown on 
the higher portion 11b and the lower portion 11c. In 
this example, the crystal growth is carried out at a 
temperature of 720°C and at a pressure of 76 Torr. 5 
The n-GaAs buffer layer 19 and the p-GaAs current 
confining layer 20 are formed by MOCVD. In this ex- 
ample, the thicknesses of the n-GaAs buffer layer 19 
and the p-GaAs current confining layer 20 are set to 
be 0.1 urn and 1 urn, respectively, both on the higher 10 
portion 11b and on the lower portion 11c of the n- 
GaAs substrate 11, by adjusting the crystal growth 
conditions for the layers 19 and 20. In this fabrication 
process, the current confining structure is easily 
formed in a self-alignment manner with the stepped w 
structure of the n-GaAs substrate 11. 

Then, the n-lnGaAIP carrier confining layer (clad- 
ding layer) 12 is formed so as to have different thick- 
nesses on the higher portion 11b and on the lower 
portion 1 1 c. The t h ickness of t he layer 1 2 on t he low- 20 
er portion 1 1 c is larger than that on the higher portion 
11b in order not to have discontinuity at the stepped 
portion 11a. In this example case, as is shown in Fig- 
ure 2C, the thickness of the layer 12 on the higher 
portion 11 b is 1.5 urn, and the thickness of the layer 25 
12 on the lower portion 11c is 3.0 (xm. 

The InGaAlP active layer 13 is formed in such a 
manner that the thickness thereof on the lower por- 
tion 11c is 1 urn and the thickness thereof on the high- 
er portion 1 1 b is 0.8 urn. The p-lnGaAlP window layer 30 
(cladding layer) 14 is formed in such a manner that 
the thickness thereof on the lower portion 11c is 1.5 
urn, and the thickness thereof on the higher portion 
11b is 1.3 jim. The p-GaAIAs current diffusing layer 
1 5 is formed, as is shown in Figure 2D, in such a man- 35 
ner that the thickness thereof on the lower portion 
11c is 5 pm, and the thickness thereof on the higher 
portion 11b is 4.9 u.m. The p-GaAs contact layer 16 is 
formed to have a thickness of 0.2 ^m. The upper elec- 
trode 17 and the p-GaAs contact layer 16 are etched 40 
to leave a center portion having a width of about 70 
jam for lead bonding unetched. 

According to the LED 10 of this example, a cur- 
rent from the n-GaAs substrate 11 is injected into the 
multilayer structure through the stepped portion 11a 45 
where the p-GaAs current confining layer 20 is dis- 
continuous, as is indicated by the broken lines in Fig- 
ure 1B. Since the upper electrode 17 is formed at the 
center of the multilayer structure, a larger part of the 
current is injected into a portion 1 3b of the active layer 50 
13. The portion 13b is a remaining portion of the ac- 
tive layer 13 formed on the lower portion 11c exclud- 
ing a portion 13a directly under the upper electrode 
17. Light is efficiently generated in the remaining por- 
tion 1 3b of th activ layer 13, as is indicated by the 55 
solid lines in Figure 1B. Therefore, the generated light 
can be extracted upwardly from the upper fac of the 
multilayer structur without being stopped by th up- 



per ef ctrode 17. Thus, a light emitting diod having 
good light extraction efficiency can b provided. 

The plan shapes of the upper electrode 17, the 
stepped portion 11a and the light generating portion 
13b of the active layer 13 may be rectangular as is 
shown in Figure 3A, and alternatively may be circular 
as is shown in Figure 3B. 

When the LED 10 shown in Figures 1A and 1B 
was mounted on a lamp having a diameter of 5 mm 
by molding, a light intensity of 3 candela (cd) can be 
obtained at a wavelength of 555 nm at 20 mA. 

Figures 4A and 4B show another example of a 
semiconductor light emitting device according to the 
invention. 

In an LED 30 of this example, a p-GaAs substrate 
31 is used instead of the n-GaAs substrate 11 of the 
first example. Accordingly, all the layers in this exam- 
ple are of conductivity types opposite to those in the 
first example. 

The shape of a stepped portion 31a of the p- 
GaAs substrate 31 is defined by higher portions 31b 
positioned in a peripheral portion and directly under 
an upper electrode 37 of the p-GaAs substrate 31, 
and by a lower portion 31c positioned between the 
higher portions 31b. There are two slopes for joining 
the higher portions 31b and the lower portion 31c, 
and the two slopes are opposite to each other. 

Also, in the LED 30 of this example, an n-GaAs 
current confining layer 40 is formed so as to have dis- 
continuity at an inner stepped portion 31a. A current 
is also injected through this discontinuous portion, as 
is indicated by the broken lines in Figure 4B. A larger 
part of the current is efficiently injected into a portion 
excluding the central higher portion 31b directly un- 
der the upper electrode 37. Therefore, in this exam- 
ple, the light extraction efficiency is good, as in the 
first example. 

In the LED 30 of this example, a light intensity of 
3.2 cd can be obtained at a wavelength of 567 nm (5 
mmo, 20 mA). Alternatively, as is shown in Figure 5, 
an additional upper electrode 37 may be formed on a 
peripheral portion of an upper surface of the multilay- 
er structure. 

Figures 6A and 6B show still another example of 
a semiconductor light emitting device according to the 
invention. Figure 6A is a transverse cross-sectional 
view. Figure 6B is a cross-sectional view illustrating 
current flow and light generation. 

An LED 30 of this example has substantially the 
same construction as that of the LED 30 shown in Fig- 
ures 4A and 4B, except that the LED 30 of this exam- 
ple has no n-GaAIAs current diffusing layer. In the 
LED 30 of this example, an n-lnGaAIP window layer 
(cladding layer) 34 having stepped portions 34a is 
formed as an upp rmost lay r. As is shown in Figure 
6B, light generated from an active layer 33 can effi- 
ciently b extracted through the stepped portions 
34a. 
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Figure 7 shows still anoth r example of a s mi- 
conductor light emitting d vie according to th pres- 
ent invention. An LED 30 of this example has substan- 
tially the same construction as that of the LED 30 
shown in Figures 4A and 4B, except for the following 
differences. The differences are in that the LED 30 
shown in Figure 7 has a layer 41' which is referred to 
as a light reflecting layer on a current confining layer 
40, and in that the LED 30 shown in Figure 7 is not 
provided with a current diffusing layer. An exemplary 
case where the construction of Figure 7 is formed of 
AIGaAs system materials will be described. 

In the LED 30 of Figure 7, on a p-GaAs substrate 
31, a p-GaAs buffer layer 39, an n-GaAs current con- 
fining layer 40, the light reflecting layer 4V of p-type 
or n-type Gao.5Alo.5As/AIAs (ten layers), a p- 
Gao.3AI0.7As carrier confining layer (cladding layer) 
32', a non-doped Gao.e2AI0.3aAs active layer 33', an n- 
Gao.3Alo.7As window layer (cladding layer) 34', and an 
n-GaAs ohmic contact layer 36 are layered, in this or- 
der. An upper electrode 37 is deposited on an upper 
surface of the n-GaAs ohmic contact layer 36. A lower 
electrode 38 is deposited on the lower surface of the 
p-GaAs substrate 31 . 

In the LED 30 of this example, a current is inject- 
ed in the same way as in the second example. How- 
ever, generated light beams which travel downwardly 
are reflected upwardly by the light reflecting layer 
41' and can be extracted to the outside, as is shown 
in Figure 7. As to the LED 30 of this example, when 
it is mounted on a lamp having a diameter of 5 mm, a 
light intensity of 10 cd can be obtained at a wave- 
length of 655 nm (red) at 20 mA. If twenty layers of 
ln 0 .5(Ga 0 .5Alo.5)o.5P and InAlP are alternately layered, 
the light reflecting layer of this example can be ap- 
plied to the LEDs of the InGaAlP system described in 
the first through fourth examples. 

Figure 8 shows a sixth example of a semiconduc- 
tor light emitting device according to the invention. In 
Figure 8, the injection of current is indicated by the 
broken lines, and the traveling of generated light is in- 
dicated by the solid lines. In a LED 30 of the sixth ex- 
ample, the structure of grown layers is substantially 
the same as those in the first and second examples 
except for the following differences. The differences 
are in that the structure of this example is provided 
with a light reflecting layer 41 as in the fifth example, 
and in that a number of stepped portions 31a are 
formed so as to provide multiple current injecting por- 
tions as light emitting portions. As is shown in Figure 
9, the surface of the upper electrode 37 has a multi- 
stripe shape, and at the center of the surface of the 
upper electrode 37, a central electrode 37a is formed. 
In the LED 30 of this exampl , the current is uniformly 
injected into the multiple light mitting portions, and 
th h at which is generat d due to the current injec- 
tion and the light generation is distributed. According- 
ly, the luminous efficiency of the LED 30 is further in- 



creased and the reliability thereof is nhanced. In th 
LED 30 of this example, a light intensity of 5 cd can 
be obtained at a wavelength of 55 nm (5mm , 20 mA). 
The material systems used in the examples of the 

5 invention are not limited to the InGaAlP system and 
the GaAIAs system which are described above. Alter- 
natively, the material system may be a ZnSSe sys- 
tem, a CdZnS system, or the like. The conductivity 
type of the substrate is not specified, i.e., a p-type or 

10 n-type one is appropriately used. The conductivity 
types of the grown layers can be determined in accor- 
dance with the selected conductivity type of the sub- 
strate. The employed method of growth may alterna- 
tively be an LPE method, an MBE method, an ALE 

15 method, a CBE method, or the like, other than the 
MOCVD method. The current diffusing layer and the 
ohmic contact layer is not necessarily provided. 
These two layers may not be fabricated as far as the 
resistance is not high. 

20 According to the invention, on a substrate of a 

first conductivity type having a stepped portion, a 
current confining layer of a second conductivity type 
is formed in such a manner that the layer is discon- 
tinuous at the stepped portion. On the current conf in- 

25 ing layer, a carrier confining layer (cladding layer) of 
the first conductivity type, an active layer, and a win- 
dow layer (cladding layer) of the second conductivity 
type are formed. Directly under an upper electrode, 
the current confining layer of the second conductivity 

30 type is formed without discontinuity. Therefore, a cur- 
rent is injected into the remaining portion of the active 
layer excluding a portion of the active layer directly 
under the upper electrode, through the discontinuous 
portion of the current confining layer formed on the 

35 substrate. A light generating portion of the active layer 
corresponds to the portion excluding the portion di- 
rectly under the upper electrode, whereby the gener- 
ated light can easily be extracted. Therefore, the light 
extraction efficiency of the generated light is im- 

40 proved. Thus, a light emitting diode with excellent 
light intensity can be provided. 

This invention provides a short-wavelength and 
high-intensity LED for emitting light of a band from or- 
ange to green, and which can be applied to an LED 

45 for emitting light of a band from infrared to red. 

Various other modifications will be apparent to 
and can be readily made by those skilled in the art 
without departing from the scope and spirit of this in- 
vention. Accordingly, it is not intended that the scope 

50 of the claims appended hereto be limited to the de- 
scription as set forth herein, but rather that the claims 
be broadly construed. 

55 Claims 

1. A semiconductor light emitting device which al- 
lows part of an active layer to generat light by 
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supplying current to said part of said activ layer, 
said d vice comprising: 

a semiconductor substrate having upper 
and lower surface, said upper surface having a 
stepped portion, said stepped portion dividing 5 
said upper surface into at least a first area and a 
second area; 

a current confining layer, formed on said 
upper surface of said substrate, said current con- 
fining layer being discontinuous at said stepped 10 
portion, said current flowing through an area be- 
tween said first area and said second area of said 
substrate; 

a multilayer structure formed on said cur- 
rent confining layer, said multilayer structure in- 15 
eluding said active layer; 

a first electrode which covers only part of 
an upper surface of said multilayer structure; and 

a second electrode formed over said lower 
surface of said substrate, 20 

wherein said light generated from said part 
of said active layer is extracted to the outside 
through a portion of said upper surface of said 
multilayer structure which is not covered with 
said first electrode. 25 

2. A semiconductor light emitting device according 
to claim 1, said device further comprising a light 
reflecting layer formed on said current confining 
layer, 30 

wherein said light reflecting layer reflects 
part of said light generated from said part of said 
active layer which is incident on said light reflect- 
ing layer to the outside. 

35 

3. A semiconductor light emitting device according 
to claim 1 , wherein said semiconductor substrate 
has a recess formed in a portion of said upper 
surface thereof, said first area of said upper sur- 
face corresponding to a bottom face of said re- 40 
cess, said second area of said upper surface cor- 
responding to a portion of said upper surface ex- 
cluding said portion of said recess, and 

wherein said first electrode is positioned 
above said first area, the size of said first elec- 45 
trode being smaller than that of said first area. 

4. A semiconductor light emitting device according 
to claim 1 , wherein said upper surface has a plur- 
ality of stepped portions, thereby providing a 50 
plurality of parts for generating light in said active 
layer, and 

wherein said first electrode having a shape 
which does not cover said parts for generating 
light. 55 
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